SYNOPSIS A case is reported in which the serum alkaline phosphatase reached high levels, and in which the differential diagnosis between hepatic secondary deposits and osteomalacia proved difficult by the usual means. Separation of the alkaline phosphatases by starch grain electrophoresis was used as an aid to differential diagnosis.
The positive identification of secondary deposits in the liver by other than clinical means is sometimes difficult. Recent work by Keiding (1959) 
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of 54% (7A4 g./100 ml.), the erythrocytes showed anisocytosis and poikylocytosis. The total leucocyte count was 11,400/c.mm., of which 93% were polymorphonuclears, with an occasional myelocyte, and a 'shift to the left'.
Platelets appeared normal. Bone marrow aspiration showed a toxic marrow. There was an increase of nucleated red cells but no megaloblasts. No malignant cells were seen. Radiologically the bones showed no evidence of metastases.
The serum potassium level was now 2-8 mEq./l. calcium 8-0 mg./100 ml., and phosphate 2-8 mg./100 ml. The serum alkaline phosphatase level was markedly raised to 87 K.-A. units, the pseudocholinesterase level was 32 units (normal 55-100 units), and lactic dehydrogenase 520 and 540 units on two occasions (normal 0-500 units). The urine contained a trace of urobilinogen, but other routine liver function tests were normal. Electrophoresis of serum showed a low albumin level and relatively raised oc1 and y globulin levels. The total serum protein level was 5 20 g./100 ml., and albumin 2-93 g./100 ml. Serum alkaline phosphatase fractionation as an aid to diagnosis 1 cm. After running for six hours at 500 volts (during which time the temperature was maintained below 10°C.) the slab was sectioned at 1 cm. intervals and each segment extracted with two lots of 2 ml. of 0 9 % NaCl to which had been added 12 3 g./litre MgSO47H20. Protein content was estimated in each tube spectrophotometrically at 210 j (Tombs, Souter, and Maclagan, 1959) , using a 1 in 10 dilution with saline. Alkaline phosphatase was estimated on the Auto Analyzer (Technicon Instrument Co. Ltd.) using a modification of the King-Armstrong method (unpublished work). Finally paper electrophoresis was carried out on those fractions showing alkaline phosphatase activity. RESULTS Alkaline phosphatase fractionation were carried out before and after treatment with calciferol. Figure 1 shows the electrophoretic protein and alkaline phosphatase patterns obtained with two sera, before and after treatment with calciferol, recovery of alkaline phosphatase being approximately 50 %.
The fall in total activity from 96 to 76 K.-A. units between the first and second fractionations was entirely due to depression of ,B globulin activity. The a, peak remained essentially constant while the a2 peak increased. Keiding (1959) has shown that serum alkaline phosphatase can be separated into three components by starch grain electrophoresis. Of these, the f globulin activity is associated with phosphatases arising from bone whereas the a, and a2 globulin activities are associated with liver phosphatase. His results indicate that this method might prove of value in detecting liver metastases. Rosenberg (1959) , using a similar technique, failed to resolve the a2 and fi phosphatases and found that in a series of 60 cases the a1 fraction never contributed more than 16% of the total activity. Our case showed some 50% of the total activity in the o1 peak, a finding confirmed by paper electrophoresis of the active fractions, but the fi globulin activity was never grossly raised.
The evidence of the phosphatase fractionations was that the initially high value was due to enzyme travelling with a1 and a2 globulins and was, therefore, mainly of hepatic origin. Although a grossly abnormal a1: a2 phosphatase ratio was observed we feel that we have insufficient experience with other conditions to draw any conclusions from this finding. The fall after calciferol therapy was entirely in the fraction originating from bone (f globulin), suggesting that this also had been slightly raised at first. It appeared, therefore, that there was osteomalacia but no bony metastases, and that the enzyme came predominantly from liver deposits. This was amply confirmed by the very temporary response to therapy and by the necropsy findings. 
